Research ustralian doctors must report to the coroner deaths that meet the legislative requirements of the Coroners Act relevant to their jurisdiction. In Victoria, the reporting requirements in section 4 of the Coroners Act 2008 (Vic) include deaths that appear unexpected, unnatural or violent or have resulted directly or indirectly from an accident or injury, or are related to a medical procedure. Despite this legal obligation, there is significant underreporting of deaths to the coroner, 1 and medical practitioners have difficulty recognising reportable deaths.
2 Nonreporting of reportable deaths limits the ability of the coroners court to fulfil its statutory role in death investigation, particularly in preventing health care-related deaths. 3 In Victoria, doctors are required to provide a Medical Certificate of Cause of Death (a death certificate) to the Registry of Births, Deaths and Marriages (BDM) for every death that is not reportable to the coroner. A doctor completing a death certificate when the death is reportable to the coroner is potentially in breach of the Act (s 10[1]). BDM clerical staff have long noted possible reportable causes of death on some death certificates, and inaccuracy in describing cause of death. During the 1990s, BDM began to refer deaths to the coroner where it appeared, on the face of the death certificate, that the death was due to traumatic or other unnatural causes. At that time, there was no formal process for medical review of these certificates.
In 2003, a formal process of death certificate referral to the coroner was developed to ensure most of these deaths were identified. BDM began using keywords (eg, fracture, fall, injury, overdose) to trigger a referral. This resulted in a 10-fold increase in referrals over 2 years; by 2005, some 500 deaths were referred.
After BDM referral, a coroner and a Victorian Institute of Forensic Medicine (VIFM) medical practitioner screen the death certificate to determine whether the stated cause of death requires a coroner's investigation. If so, a team of medical reviewers examines the deceased's medical records. As the bodies of people whose deaths are referred by BDM have been buried or cremated and are not available for postmortem examination, the investigation is restricted to medical record review and sometimes collection of witness statements and police reports.
After this medical review, a report indicating probable cause of death is provided to the coroner. The investigation may result in a coronial finding confirming the cause of death on the death certificate or amending the cause to reflect the outcome of the investigation. If concerns relating to health care issues arise, the case may be referred for a standard investigation for deaths involving falls, to the Coroners Prevention Unit (CPU) for further investigation, or for full police investigation. Some cases, although not subsequently legally substantiated, raise the spectre of potential homicide.
To assist medical practitioners' understanding of which deaths must be reported to the coroner, we examined the frequency and nature of reportable deaths referred to the Coroners Court of Victoria (CCOV) by BDM, which were not reported to the coroner by the medical practitioner at the time of death. We also examined the accuracy of completion of death certificates.
Methods
We conducted a retrospective case series study of deaths Main outcome measures: Frequency and nature of deaths referred, accuracy of cause of death recorded on death certificate, and degree of change made to cause of death after investigation.
Results: Over 9 years, there were 4283 referrals (annual mean, 476). Of 656 deaths referred between 1 July 2010 and 30 June 2011, 320 (48.8%) were found to be reportable. Most causes of death related to injuries; less common were choking, deaths after medical procedures, poisoning and transport-related deaths. Most of the deceased were women (55.9%), were aged у 80 years (80.0%), and died in hospital (68.4%). In 309 cases (96.6%), the coroner changed the cause of death after investigation, with a major change in 146 (45.6%), minor change in 160 (50.0%), and deletion of comorbidities in three (0.9%). Twenty-one cases (6.6%) were investigated further, with one proceeding to an inquest.
Conclusions:
Deaths referred by BDM represent a proportion of the unquantified pool of non-reported deaths. Non-reporting of potentially reportable deaths and inaccurate completion of death certificates have significant implications for the health system and community. Further education of medical practitioners about reportable deaths and death certificates is required. Doctors should report any death about which they have doubt.
2011, inclusive, where a coroner determined the death resulted from external causes. We reviewed cases between 1 July 2010 and 30 June 2011 in detail.
Data sources
From 1 January 2000, data on all referred deaths have been recorded in the CPU's web-based Surveillance Database. Each record contains predefined coded and free-text fields assigned at the death notification stage. Coding is finalised once the coronial investigation is completed. Information for coding is derived from material generated for death certification and the coroner's investigation.
External cause of death was defined based on the World Health Organization classification as "any death that resulted directly or indirectly from environmental events or circumstances that caused injury, poisoning and other adverse events". Deaths were included if the cause of death had an external cause code (V01-Y89) in the International statistical classification of diseases and related health problems, 10th revision (ICD-10).
4 Deaths were excluded if the coroner determined the death was from natural causes.
Data collection
For each death meeting the inclusion criteria, 30 variables were recorded in Microsoft Excel, including sociodemographic data, mechanism of death, cause of death recorded on the death certificate, cause of death after investigation, and location of the incident. Data were extracted from the death certificate, medical review of the death, any statements from treating practitioners and the coroner's finding. This material was jointly reviewed and coded by two of us (L D, S L N), and data were exported into SPSS Statistics (IBM) for analysis.
Data analysis
We compared cause of death recorded on the death certificate with cause of death after investigation, and any changes were deemed major, minor or a simple deletion of comorbidities not relevant to cause of death. There are two parts to cause of death on the death certificate. Part 1 is the disease or condition directly leading to death. Part 2 comprises conditions contributing to the death but not related to the disease, injury or illness causing death. We defined a major change as the condition in Part 1 being moved to Part 2 or vice versa, or a new disease or condition not previously recorded being included in Part 1 (Box 1). A minor change was a change in wording or ordering of conditions in Part 1 or the addition of a mechanism of injury (example in Appendix 1; online at mja.com.au). A deletion was removal of comorbidities (Appendix 2; online at mja.com.au).
This study was approved by the Victorian Department of Justice Human Research Ethics Committee. Of 656 deaths referred between 1 July 2010 and 30 June 2011, 320 external cause deaths (48.8%) were found to be reportable after investigation.
Results

Between
Reasons for BDM referral to the CCOV Nearly all deaths resulted from trauma (Box 2). The three main injuries or complications were fracture complicated by pneumonia, fracture only, and head injury. Of the 190 fracturerelated deaths, 142 (74.7%) involved fracture of the femur (including neck of femur) or pelvis. Rib fractures leading to pneumonia were also common. Of the deaths involving head injuries, 81 (76.4%) were from subdural haematomas. Non-trauma-related causes of death were choking, intentional and unintentional poisoning, and transport-related incidents; several deaths Changes to cause of death after medical review
In just under half of deaths, a major change to the cause of death was made after medical review (Box 4). Only 10 causes of death (3.1%) were not amended. In 309 cases (96.6%), the coroner directed a change to the cause of death to more accurately reflect the condition causing death, the time sequence and causative connection between the listed conditions, the mechanism of injury (eg, fracture sustained in a fall), or any contributing factors (eg, subdural haematoma in the setting of anticoagulation).
Further investigation
In 21 cases (6.6%), the coroner directed that further investigation be undertaken. This comprised:
• request for further witness statements from medical, nursing and administrative personnel regarding medical management or other investigation (n = 13)
• request to residential aged care facilities to provide policies and protocols on falls prevention and management (n = 4) • referral to the CPU's Health and Medical Investigation Team for extensive review of health care provided (n = 4). With this additional information, the coroner completed the investigations without inquest. One investigation revealed matters requiring an inquest.
Discussion
Formal surveillance of death certificates by a BDM registry and expert medical review of referred deaths is unusual, and most medical practitioners would be unaware of it. In Victoria, this process identifies part of the unquantified pool of non-reported reportable deaths and enables the investigation of deaths that would otherwise have gone unreported. Our data underreport the problem as they examine only one form of reportable death (external causes) and only those deaths referred when BDM staff were alerted by the wording on the death certificate.
In our analysis, most non-reported deaths involved trauma resulting in fractures or head injuries that immediately or subsequently caused or contributed to the death. Other less common external causes of death were choking (on food bolus), poisoning (including suicide) and transport crashes. Most deaths involved very old people in hospitals in Melbourne. Nearly 7% of the deaths required investigation beyond that performed by the VIFM medical reviewers, with one proceeding to inquest.
An inquest into a non-reported death caused by an unintentional heroin overdose was held in the CCOV in Our analysis also examined the accuracy of death certificate completion. The death certificate is a record of the disease or condition causing death. After investigation, nearly 50% of cases required a major change to the stated cause of death, indicating a high frequency of inaccurate death certificate completion. Only 3% of certificates did not require alteration. The major problems included:
• Listing mode of death (eg, multiorgan failure, cardiac arrest) rather than a pathological condition (eg, pneumonia, myocardial infarction, dementia) as cause of death • Failure to list conditions in a logical causative sequence • Problems determining whether a condition caused or contributed to the death • Inclusion of conditions unrelated to the death (eg, "glass eye" listed in Part 2). Death certificates should not include all comorbidities, just the causative disease.
Inaccurate completion of death certificates may result in poor understanding by the deceased's family of the cause of death, initiation of unsupportable civil claims, unnecessary investigation of deaths, or prevention of a death investigation. It may also affect the accuracy of mortality data.
Since the 2012 inquest, 5 the CCOV has attempted to overcome communication problems between the Court and medical practitioners when they are reporting a death. Coronial recommendations arising from the inquest included that health services should ensure medical practitioners are appropriately educated and made aware of their legal obligations, and that hospitals should develop a system of senior medical peer review of the cause of death before submission to BDM. The Australian Health Practitioner Regulation Agency has responded 6 by preparing an educational article for all registered medical practitioners in Australia. Non-reporting of reportable deaths precludes the possibility of complete and thorough investigation into the circumstances and cause of death, particularly where an autopsy could have resolved key questions regarding the manner of death. Detailed death investigations can provide vital information to the family, treating practitioners and the coroner regarding not only cause of death, but also potentially preventable aspects of the death. This information is important to the health system and the wider community as it underpins patient management, risk management systems and disease prevention strategies. Problems with accurate completion of death certificates and public health aspects of the non-reporting of reportable deaths may be partly overcome by further education of medical practitioners.
Finally, a death does not have to be reportable to be reported to the coroner, as the determination of reportability can sometimes only be made after investigation by the Court. Doctors are best protected by reporting any deaths about which they have doubt.
